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rCDilS, W, Pt, AuX«AgCD (111) ®*^WT?feSBBl«If£WM. 

laiRl'ffiP t IBlBlffiAuMXliI2l^'l4AgM§:®^Mi:bT> 7.nv^^)y^ 
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[0 0 4 3] 

VNT'ffi«#:|gM Ji{c SrJ^^-t -5 , t&IB b J:^mii®M^ S: P V D 
[0 0 4 4] 

immmi 

[0 0 4 5] 

iz. rmmm(DmmRx^Tmmm<Dmmmmz'D\,^x^m l fe, 

[0 0 4 6] 

zntxizkimm^mmi^±K^m-t^m^it. m(Dmmik^^\^±^ii:^t^ 
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ffi:d«i.oxio-iPa. mm:ff:^^&itlto%, ^^UmitMim. ^-^v 
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(0a2)tf — ^rcD 




&75 
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4.980 
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Al-d 


7.24 


263574 


4.986 


0.28 


Al-Si 




401799 


4.986 


a26 




&76 


276111 


4.986 


a27 


AMV 




401799 


4.986 


0JZ6 


ra 


9>)3 


148275 


_ 4.982 


0.28 


Cr 


1034 


SI359 


4988 


0.25 


ra 


A49 


379861 


4S88 


0.28 


Nb 


4.17 


280364 


4.990 


0.28 




4.68 


227047 


4990 


0J» 


W 


Z14 


5434083 


4982 


0.19 


n/pt 


2.06 


6SS4966 


4982 


0.18 


n/ir 


6l53 


225899 
10381(103;) 


4986 


a27 


n/Au 


1^ 


mm 


4.982 


ai6 


Ti/pd 


4.01 


728326 


4.982 


0l23 


n/Rh 


4.60 


1100753 


4.986 


ai8 


Ti/A« 


2.44 


2136965 


4.982 


ai9 


n/Mb 


733 


246S29 
3838(103) 


4.982 
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[0 0 5 0] 
[0 0 5 1] 

^mS^MMX^^I^^ Al-SiSmJ:T'ttlSr@Bl^»H^CDAlN^M&#e>tlr, 

, ^v}L^xm^±Az^'^\jfc.mmmmmo^%^mwm'^-M^m'^. cr^wi 

^]^^^©_hfc#|gb;tAiN^mjc«, 03{c^-tJ:e)Jc. Mifco ^ y ^ A 
[0 0 5 2] 

AiN^igt*«w:jtmi/pt, Ti/Au, rxiks±.xm\,im^mm.^^\^f=M^^mh 
i)^iz-t^r:^tbtz. ym^mmfi^<Dmmmt.m^mnmii't<^±izi^mvr:Lkim 
m(Dm\^^(Dmm^m^r:Lo ■t<D^^^^m^t5^zm•to TBnmmm<Dm\^^f)'i 
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[0 0 5 3] 
[0 0 5 4] 

mmi^is.:strj^'mu.mitm^mi^rc. Ti/pt^:c^/ptor>ptm^cov^T^'^fc„ 

(20mmX20mmX 1.1mm) ^MMUL. T§|5«=^(3D^M^f^^li. mMtl.OX 

:<;»1.3X10~^Pa, ^^;jf:^:5>JEEifcli60%, ^^^M^liSOOtl, tJt-^fyh^A« 
;(jtt200Wil • 2000nm2:L/feo 
[0 0 5 5] 

.40"' {C:*:$<^^f>bfco AlN(002)®CDtf-^^<O«r9^§a^%^2#%[^_hL;^o Al 
N(001)®®K|5gli4.980A-e^y, rtiej®^J^(D®^Ugli4.982Ai:4.984A$: 

o r(^)Cr?iM^it)T*^ifc+nmb5&^;5^v^^ct):^I^*vt)e,-r, -ecD_fcc# 

Sg3tiSAiN|gm©M^«5t{c>^:^<j^#t-S3i:;?)^t»*^o7to mmm^ 

[^2] 





lamm (" ) 






(lll)K — © 


n(20)/PtCZ0Q> 


2.06 


65S496S 


4^ 


ai8 


Crt4tn/Plf20(» 


(MO 


10931000 


4^ 


ai2 
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tt, AlN?ij^®^®M3(Ra)«2.95nm-efey, tf[#^30~50nm®^:^)^ PjJ^^S tl 
(Ra) m. 69nm HM'^m < , V ^ < O A^CD!|e^*^ ^tj^i^-o r^r.^kn^ii^ ^J^^ $ 

o 

[0 0 5 7] 

®J:{C'f^SSb:feAll^m;&^lSiB[^ttS.tJfl^i!g^^f:M&a^-ri:®*)tife*^ Pt<o]SB 

it&m. Puc^i5^oSgy;^)^Mv^Tv^s^l#;te,^lSo 



AIN gmf^a^q? PtfglRg) XRD jg!^^ 









CA) 


^<a <• ) 


n/Pt 




2380732 




a28 


Cr/Pi 


&SZ 


174918 


2StSS 


036 
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3tlTV^Sp Cmm±'^lt. Pt^Jli®^®JfiS(Ra)l3:4.09nm^&y, il3 

[0 0 5 9] 

mz, Ti/Au:5tt>'Ti/Pt/Au. Ti/Ni/Au, Cr/Ni/AuCDAu^feVNT%j^®^:^S:M 

AO 3R1gBI<PaBffl5a<0 AIN »Bl^cPiK4g 







(0O2)e — 


ciaficA) 










^ffi (* ) 


n/Ao 


L57 


• 


4.9SZ 


ai6 


Tl/Pt/An 


L57 


73573S9 




ais 


n/Ni/An 


t56 




4^ 


ai7 


Cr/Ni/An 


1.77 


7352273 


4.982 


ai6 
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Att5f5»0D«:^T?«^M^^*^«i^Stl^*^ofe3@ffiS:^e>3b>lC'r5fe«)fC, 
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«UB«3BO An »ag<D XRP iWfeiea^ 











(lU)K-i5'e!>i|4 


n/Au 


« 




« 


« ' 


Tl/Pt/Au 


1.62 


7158859 


2334 


0.27 


Ti/Ni/An 


436 


l?fi77.n 


232S 


031 


Cr/Ni/An 


6.60 


651529 


2317 


0.26 



kvi(Dillim<D\^-^<Dny^y^ij-^<7>^mmii.. 1.62~6.60"' ti^n^Jtm^ 

l*2,3550A-e$)S:&^ ^<DmmX'%kvi<0^^'^mitm.<. #CCr/Ni/Auli2.317 
Ai:«=feM<, Au^jl^c:^^^5^oSly^S::t^7b'^Mv^Tv^-5i:#;te>^l'5o ziti?) 
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:^-:f<D^^mm\t. 5.88- 3&^e)2.57'' tCMif^b, «4^allM»600,000*^ ^,2,090,0 
00(cps)}ciiillbfe„ ZltlJ:^, A1^5tll®:^-^=fo, AlN^j^(Z)@Bi$HS:jttJf^^-ftl 

[3^6] 



Ai ^»R<Daug^(o AiN ms^mt 











ifmsa r ) 




Z57 


2091808 


4S86 


020 


MCAlSn 


5L88 


605246 


4S82, 


026 



[0 0 6 2] 

m.mm^\z ^^x. kimm<Dmm^Azym^im^ if < le-fb-r s i: 
t>ti^^r:io trjttDt>. rmnm<Dmm^m^t:i^ms mmi/kn. n/Ag, li/pt 

l?M±*ei«lBlRimiN^M:^'5#^tl7^o Ti/Au:at>*Ti/Ag^J^Ji{C#$gL 

mmumKitmhx\i^M-^^r:io mxj^ii/?t±Kf^mhr:Lkimm<Dmm 
It. m-x:^*)^ ^^y^^mmmttAji£m<. rmmmunnLxm^ra 
itTi/?tifimLx\,^^ztti^t>-fy-*^r=.. TBmmun±i$i<7^m\pithxit. t^p 
nm(Dm\^^j^nm^^tm-fym\fH'^ if, 't<D±K^m-^ t\>^kim!^<Dmi^^& 
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wm(D^mumifi'm^^i^ if. mmm<o (002) ®cd uv^zy^fi^-zra^ ^mm ii*t 















ZI8 


6S54S6S 




ai8 


30tfC 


Z19 


61403fi2 


4982 


ai8 




2.6S 


3379954 


4982 


021 



[^8] 









mm. 


1.6 


28.5 


3oot: 


3.1 


52.1 


400*0 


17.9 
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2/W 


2380732 


2245 


028 


3oorc 


7.15 


31685Q 


Z2S4 




400T: 


* 


* 


* 


• 



[^1 0] 









MM. 


1.9 


65.9 


socc 


2.8 




4001:: 


15.9 
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jl6{C4o©tt@M?^ (Cr/Pt. Ti/Pt/Au, Ti/Ni/Au, Cr/Ni/Au) {CO V^T 
C^l 1] 
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Cr/Pt 




X 


o 


O 


300 


O 


o 


O 


Ti/Pt/Au 


^^^^ 


o 


o 


O 


300 


X 


o 


X 


Ti/Ni/Au 




X 


X 


O 


300 


X 


o 


X 


a/Ni/Au 


mm. 


O 


o 


O 


300 


o 


o 


o 



O.-e^a— hOfeVi. x:i^3— I- 



[0 0 7 3] 

a-hb{C<VN^JiSF;^)^#e>tl> Ti/PtCD^#i:liM5&ofeM^;^)<#btlfeo mi2 
tCTiP««i®#IS?aM*^M^SAlNSMcZ)XRD®?Rf^j^mS:aKf . Cr/PtCD^-^fe 

300°C l*Ti/Pt ^ ttM^ S n^f&M S:L/TV>-S;fe«)lC, M^o it 5) tl 

mi 2] 



Cr/Pt TO^cpf^ataa&j&^j^ft^ ain m^oi xrd c^aaja^m 









c$SS(A) 


(002) }i — i7(0 

r ) 




040 


10931000 


4.984 


ai2 


30cnc 


2.11 


5789083 


4^8 


0.17 
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5AlN^)^®XRD0!)?af^l§IIS:at-t. Ti/Pt/Au©^#=fo, #$S?am*^300X3 
i:fBl^'K>g:t>*M^'fb;g«M'i>b. Ti/Pti:ra«l*Mm*^#e>tife, 300ict? 
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7357359 


4^86 


ais 




LfiS 


«815766 


4L988 


ai6 
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Ti/Ni/AuTiS«S^CoV^T%f^^^a>g<^)i^#^COV^T^'^feo .^MT'Ti/Ni/Au 

^^(Dnmm^mM^^^o Ti/Ni/Au®#^tt, #ig^as:o«3ooTcc:fesii®iRiffi 
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